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Scaphoid fractures comprise approximately 2 to 3% of all
wrist fractures. They are the most common carpal frac-
ture,1,2 representing 50 to 90% of carpal fractures and 11%
of all hand fractures.3 The waist of the scaphoid is fractured
in most of the cases (>70%).4 Nowadays, percutaneous
screw fixation is a very popular treatment option in the
management of acute displaced scaphoid fractures. It can

also be used as an alternative to conservative treatment in
young active individuals with nondisplaced scaphoid frac-
tures since it shortens the immobilization period, time to
union, and allows for an early return of function/work.5

Both volar (retrograde) and dorsal (antegrade) approaches
for nondisplaced or minimally displaced scaphoid waist frac-
tureshavebeendescribed.Noclear superiorityofoneapproach
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Abstract Background Percutaneous scaphoid osteosynthesis is an attractive and increasingly
popular option, as a treatment for acute scaphoid fractures in selected cases, and as an
alternative to conservative treatment. Thepurposeof this study is to assess the radiographic
positioning of the screw in percutaneous scaphoid fixation, taking into consideration the
surgeons’ experience, and the difference between volar and dorsal approaches.
Methods We retrospectively assessed patients undergoing percutaneous scaphoid
fixation from 2013 to 2019. Inclusion criteria are as follows: (1) scaphoid waist fractures
(Herbert’s B2), (2) a minimum of 18 years of age and a maximum of 55 years of age, (3)
dominant hand, (4) manual work, (5) minimum follow-up time of 6 months, and (6)
without associated lesions. Criteria for correct positioning are as follows: (1) on the axis
or parallel to the scaphoid axis with a maximum deviation of 1.5 mm volar/dorsal, (2)
without proximal/dorsal prominence, (3) correct scaphoid alignment/reduction, and
(4) absence of threads in the fracture site. Radiographs were evaluated separately by a
hand surgeon, a general orthopaedic surgeon, and an orthopaedic resident.
Results With a total of 39 patients, a dorsal approach was performed in 10 patients
and a palmar approach in 29 patients. We verified a very good interobserver reliability.
The hand surgeon’s team correctly positioned 15 (83.3%, 15/18), while the other team
did 9 correctly (42.9%, 9/21). Comparing teams according to the approach used, the
dorsal approach did not show a statistical difference, while the same was not true for
the volar approach (p< 0.05).
Conclusion This points to a positive impact on the team’s experience in the
positioning of the screws, and therefore in the benefit of treatment by teams dedicated
to the area, while daring to suggest that less-experienced surgeons should utilize the
dorsal approach.
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over the other has been demonstrated to date, concerning
mechanical stability, ease of access, time to union, and ana-
tomic visualization.6,7

Thus, the choice as to a volar or dorsal approach is left to
the surgeon’s preference. Regardless of the approach, several
biomechanical studies have demonstrated that optimal
mechanical fixation is achieved when the screw is placed
down the central longitudinal axis of the scaphoid.7–9

The purpose of this study is to compare variance in ideal
screw position, taking into consideration the surgeons’ level
of expertise,10 and to compare antegrade and retrograde
screw fixation of scaphoid waist fractures, as it relates to
central screw placement. We hypothesized that being
treated by a highly experienced specialist, “hand surgeon,”
would lead to a better screw positioning and that, a dorsal
antegrade screw insertion would lead as well, to a better
screw positioning, regardless of the surgeons’ category,
compared with the retrograde approach.11

Methods

Institutional review board approval was obtained. A retro-
spective evaluation of the patients who underwent surgical
fixation of scaphoid fractures was performed between 2013
and 2019. The type of approach used was at the discretion of
the treating surgeon. Demographic information was collect-
ed including patient age and gender. Fractures were classi-
fied according to Herbert’s classification. Inclusion criteria

are as follows: (1) scaphoid waist fractures (Herbert’s B2), a
minimum of 18 years of age and a maximum of 55 years of
age, (2) dominant hand; (3)manualwork labor, (4)minimum
follow-up of 6 months, and (5) without associated lesions
(such as scapholunate ligament rupture and other fractures).
As criteria to correct positioning of the screw, we considered
(1) screw fixation in the scaphoid axis or parallel to the axis
with a maximum distance of 1.5 mm volar/dorsal or radial/
ulnar, (2) without dorsal or volar prominence, (3) correct
reduction/alignment of the scaphoid, and (4) absence of
threads in the fracture plane. Only patients with postopera-
tive radiographs were considered, taking into consideration
the anteroposterior (AP) and lateral views. Measurements
were performed using PACS software (SECTRA). All patients
were treated with a percutaneous or mini-open technique.
All postoperative radiographs were reviewed by three
observers (one fellowship-trained hand surgeon, one general
orthopaedic surgeon, and one orthopaedic resident). Each
observer rated the screw location as correct or incorrect
(►Fig. 1). Regarding the categorization of surgeons’ level of
expertise and adopting the criteria published by Tang and
Giddins, the hand surgeon’s team was considered to be a
category 4 and the general orthopaedic surgeons’ team as
category 3.

Statistical analysis was performed using Fisher’s exact test.
A p-value of p< 0.05 was considered statistically significant.
Measures of the interobserver reliabilitywere assessed using a
kappa (κ) statistic, with a κ value of< 0.20 considered poor,

Fig. 1 Categorization of screw placement. (A) Posteroanterior view of the scaphoid. (B) Lateral view of the scaphoid. A screw positioned between the two
lines was considered central. (C) Example of a correct volar/retrograde approach. (D) Example of an incorrect volar/retrograde approach).
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0.21 to 0.40, fair; 0.41 to 0.60,moderate; 0.61 to 0.80, substan-
tial; and 0.81 to 1.00, very good reliability.

Results

The patient group consisted of 34 (87.2%) men and 5 (12.8%)
womenwith an average age of 33.5 years (range: 18–52 years).
There was a corresponding age and gender distribution
between the two groups.

The average waiting time for surgery was 23.2 days
(range: 1–90 days).

In total, 24 were correctly positioned and 15 were incor-
rectly positioned. The average κ value among observers was
0.82, denoting very good interobserver reliability.

Between teams, 18 fractures were performed by the hand
surgeon’s team and 21 by general orthopaedic surgeons. The
hand surgeon’s team correctly positioned 15 and incorrectly
3 (83.3%, 15/18); 3 via the dorsal approach and 15 via the
volar approach.

The other team correctly positioned 9 and 12 incorrectly
(42.9%, 9/21); 7 via the dorsal approach, and 14 via the volar
approach.

Overall the difference between teams was statistically
significant (p< 0.05, Fisher’s exact test).

Comparing teams according to the approach used, the
dorsal approach did not show a statistically significant
difference in the correct positioning of the screw (p> 0.05,
Fisher’s exact test), the same was not true for the volar
approach.

Discussion

The current standard of treatment for scaphoid fractures is
the headless compression screw. When taking into consid-
eration the fracture plane, a scaphoid waist fracture can be
managed either with a volar approach or a dorsal approach
with similarly high fracture union rates.12 In a proximal pole
fracture, typically a dorsal approach is used, while a distal
pole fracture, a volar approach is preferred.

McCallister et al, in a cadaveric model, stated that place-
ment of the screw along the central axis of the scaphoid is
biomechanically superior to an eccentric placement.8

Placement of the headless screw along the scaphoid
central axis allows the longest screw length, which in turn,
leads to greater biomechanical stability and greater union
rates.8,13,14 As such, the universal recommendation is to
place the screw along the central axis of the scaphoid.

In a study performed by Trumble et al,15 he concluded that
when the central placement was comparedwith a peripheral
placement, the central placement was found to be associated
with a shorter time to union (p< 0.01; Kaplan–Meier esti-
mate). Likewise, the probability of a persistent nonunionwas
greater when the screw had been placed peripherally than
when it had been placed centrally (p< 0.01).

In a cadaveric comparison of proximal and distal techni-
ques, Chan and McAdams demonstrated that the proximal/
dorsal approach to percutaneous screw fixation of scaphoid
waist fractures allowed for more central placement in the

distal pole; however, without any difference in screw location
in the proximal pole and waist regions.7

Similarly, multiple authors such as Jeon et al, Berg et al, or
Slade et al advocate for the dorsal/antegrade approach to
treat waist fractures, since it allows screws to be placedmore
parallel to the central axis.11,16,17

When a standard volar approach is used, a guidewire is
inserted percutaneously into the tubercle, which causes an
eccentric screw placement at the distal pole. In the retrograde
approach, the trapezium obstructs the entrance to the distal
pole. To improve the screw trajectory from this approach,
Meermans et al18 investigated a transtrapezial technique
compared with starting the screw at the volar scaphoid
tubercle. Meermans et al studied states that the transtrapezial
technique can consistently place the screw in the central third
of the proximal and distal poles and that this imparted a
significant mechanical advantage. However, it seems that the
downside of the transtrapezial path is scaphotrapeziotrape-
zoid arthritis. It seems that the risk of scaphotrapezial osteo-
arthritis is increased with surgical treatment, but this
complication has also been seen in a one-fourth to two-thirds
of patients in whom a scaphoid fracture was treated with
plaster immobilization.19 Risk factors related to the percuta-
neously applied dorsal and volar approaches on anatomical
structures have been discussed in several studies. During the
dorsal approach, the extensor pollicis longus, the superficial
radial nerve, and the terminal portion of the posterior inter-
osseous nerve are at risk.20

As stated previously, the purpose of the present investiga-
tionwas to directly compare the radiographic screw position-
ing when a hand surgeon or a general orthopaedic surgeon
performed the surgery. We also tried to determine which
approach was superior in achieving central screw placement.
It is widely known that surgeon volume increases the rate of
success, denotes improved clinical/functional outcomes, and
decreases the rate of complications.21,22As a consequence, it is
invariable that a hand surgeon has more experience and a
larger volume when dealing with this pathology.

When comparing our results, differentiating patients were
treated by a hand surgeon or a general orthopaedic surgeon,
there was a significant difference (p< .0.05). Regarding the
difference between the two approaches, we noticed a signifi-
cant difference when using a retrograde/volar approach
(p< 0.05), while there was no significant difference when
using the dorsal/antegrade approach (p> 0.05).

Resembling the work of Liverneaux et al, and since in our
hospital we resort to conventional fluoroscopy, in the ante-
roposterior view, the average screw axis is slightly lateral
concerning the scaphoid axis and for the most part, in the
lateral view, posterior to the scaphoid axis, thus also avoiding
the anterior surface of the scaphoid tubercle, where some
vascularization occurs.23

While it does appear that antegrade screw insertion leads
to better positioning, the reasons for the superiority over the
retrograde approach are unclear. It seems that the trapezium
obstructs the ideal point for screw insertion,whichmay yield
difficulties when achieving ideal screw positioning. So, the
transtrapezial approach may solve this problem. A dorsal
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approach seems to be simpler, with an easier learning curve,
leading to a higher percentage of correctly positioned screws,
as such, we suggest that nonexperienced surgeons should try
to use this approach.

Limitations

There are several limitations to our study. Contemplating
computerized tomographic (CT) scanning, applied in the
majority of studies to determine the ideal positioning of the
screw (in cadavers), in our hospital center, it is not a common
practice. Not only because of the increased amount of ionizing
radiation patients would be subjected to but also because it is
not ethical to perform this type of examination if the patient is
clinically well, not to mention the increase in hospital
expenses. Regarding the type of study performed, retrospec-
tive study, we did not contemplate the functional outcomes of
the patients or actual radiographic union. Instead, we restrict-
ed our study to radiographic screw placement outcomes.

Conclusion

In line with the available literature, percutaneous scaphoid
osteosynthesis is an attractive and increasingly popular
option, as a treatment for acute scaphoid fractures, in
selected cases and as an alternative to conservative treat-
ment. It allows an earlier functional return and a shorter
period of immobilization with excellent consolidation rates.

In addition to this evidence, our results point to a positive
impact on the team’s experience in the correct positioning of
the screws, and therefore in the benefit of treatment by
teamsdedicated to the area, aswell aswe dare to suggest that
less experienced surgeons should use a dorsal approach
when dealing with waist fractures of the scaphoid.

Note
Informed consent was not sought for this article because
all patient’s information remained confidential.
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